
General

Guideline Title
ACR Appropriateness Criteria® nonsurgical treatment for locally advanced non-small-cell lung cancer: good performance status/definitive intent.

Bibliographic Source(s)

Chang JY, Kestin LL, Barriger RB, Chetty IJ, Ginsburg ME, Kumar S, Loo BW Jr, Movsas B, Rimner A, Rosenzweig KE, Stinchcombe TE,
Videtic GM, Willers H, Expert Panel on Radiation Oncology-Lung. ACR Appropriateness CriteriaÂ® nonsurgical treatment for locally
advanced non-small-cell lung cancer: good performance status/definitive intent [online publication]. Reston (VA): American College of
Radiology (ACR); 2014. 18 p. [74 references]

Guideline Status
This is the current release of the guideline.

This guideline updates a previous version: Gewanter RM, Movsas B, Rosenzweig KE, Chang JY, Decker R, Dubey S, Kong FM, Lally BE,
Langer CJ, Lee HK, Expert Panel on Radiation Oncology-Lung. ACR Appropriateness Criteria® nonsurgical treatment for non-small-cell lung
cancer: good performance status/definitive intent. [online publication]. Reston (VA): American College of Radiology (ACR); 2010. 11 p. [53
references]

Recommendations

Major Recommendations
ACR Appropriateness Criteria®

Clinical Condition: Nonsurgical Treatment for Locally Advanced Non-Small-Cell Lung Cancer (NSCLC): Good Performance Status/Definitive
Intent

Variant 1: T2bN3M0 (IIIB): 60-year-old male with NSCLC (adenocarcinoma with mutation in KRAS). Chest CT revealed a 6-cm mass in the
right upper and middle lobes and right hilar, subcarinal, and bilateral paratracheal lymphadenopathy. All of these areas were intensely FDG-avid on
PET scan. Karnofsky performance status (KPS) >70, weight loss <5%.

Treatment Rating Comments

Chemotherapy plus RT 9  

External beam RT alone 3 Consider this treatment if patient is unable to tolerate chemotherapy.

Chemotherapy alone 2  

Endobronchial brachytherapy alone 1  



External beam plus brachytherapy 1  

Timing of Chemotherapy with RT (if given)

Concurrent chemotherapy/RT 9  

Concurrent chemotherapy/RT followed
by chemotherapy

7 Consider this timing if using carboplatin/paclitaxel.

Chemotherapy followed by concurrent
chemotherapy/RT

5  

RT followed by chemotherapy 3  

External Beam Irradiation

50–54 Gy at 1.8–2.0 Gy/fraction over
5–6 weeks

2  

54 Gy at 1.5 Gy TID/12 days
(CHART) or similar hyperfractionated
schedule

3  

59.4–66.6 Gy at 1.8–2.0 Gy/fraction
over 6–7.5 weeks

9  

70 Gy at 1.8–2.0 Gy/fraction over 7–8
weeks

No Consensus There is a lack of level I data between 66 Gy to 70 Gy.

74 Gy in 7.5-8 weeks 3 This is usually not appropriate except for clinical trials.

Treatment Planning Technique

2-D radiation (AP/PA and/or off-cord
obliques)

3  

3-D treatment planning 9  

IMRT 8 This treatment requires respiratory motion management.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Treatment Rating Comments

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Variant 2: T3N3M0 (IIIB): 60-year-old patient NSCLC (squamous-cell cancer). Chest CT showed bilateral paratracheal and subcarinal
adenopathy with postobstructive pneumonia due to endobronchial lesion at the left mainstem bronchus. All of these areas were intensely FDG-avid
on PET scan. KPS >70, weight loss <5%.

Treatment Rating Comments

Chemotherapy plus RT 9  

External beam RT alone 3 Consider this treatment if patient is unable to tolerate chemotherapy.

Chemotherapy alone 2  

Endobronchial brachytherapy alone 2  

External beam plus brachytherapy 5 Chemotherapy should be added once pneumonia is treated.

Timing of Chemotherapy with RT (if given)

Concurrent chemotherapy/RT 9  

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate



Concurrent chemotherapy/RT followed
by chemotherapy

7 Consider this timing if using carboplatin/paclitaxel.

Chemotherapy followed by concurrent
chemotherapy/RT

3  

RT followed by chemotherapy 3  

External Beam Irradiation

50–54 Gy at 1.8–2.0 Gy/fraction over
5–6 weeks

2  

54 Gy in 1.5 Gy TID/12 days
(CHART) or similar hyperfractionated
schedule

3  

59.4–66.6 Gy at 1.8–2.0 Gy/fraction
over 6–7.5 weeks

9  

70 Gy at 1.8–2.0 Gy/fraction over 7–8
weeks

No Consensus There is a lack of level I data between 66 Gy to 70 Gy.

74 Gy in 7.5-8 weeks 3 This is usually not appropriate except for clinical trials. 

Treatment Planning Technique

2-D radiation (AP/PA and/or off-cord
obliques)

3  

3-D treatment planning 9  

IMRT 8 This treatment requires respiratory motion management.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Treatment Rating Comments

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Variant 3: T4N3M0: 60-year-old man with a history of few weeks of superior vena caval obstruction. Bronchoscopy revealed extrinsic
compression of right upper lobe (RUL). Fine-needle aspiration (FNA) showed undifferentiated large-cell carcinoma. Chest CT showed 6-cm
mass in RUL directly invading mediastinum with compression of superior vena cava, 3-cm left paratracheal node, and right pleural effusion too
small to tap. KPS >70, weight loss <5%.

Treatment Rating Comments

Chemotherapy plus RT 9  

External beam RT alone 3 Consider this treatment if patient is unable to tolerate chemotherapy.

Chemotherapy alone 2  

Endobronchial brachytherapy alone 1  

External beam plus brachytherapy 1  

Timing of Chemotherapy with RT (if given)

Concurrent chemotherapy/RT 9  

Concurrent chemotherapy/RT followed
by chemotherapy

7 Consider this timing if using carboplatin/paclitaxel.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate



Chemotherapy followed by concurrent
chemotherapy/RT

3  

RT followed by chemotherapy 5  

External Beam Irradiation

50–54 Gy at 1.8–2.0 Gy/fraction over
5–6 weeks

2  

54 Gy in 1.5 Gy TID/12 days
(CHART) or similar hyperfractionated
schedule

3  

59.4–66.6 Gy at 1.8–2.0 Gy/fraction
over 6–7.5 weeks

9  

70 Gy at 1.8–2.0 Gy/fraction over 7–8
weeks

No Consensus There is a lack of level I data between 66 Gy to 70 Gy.

74 Gy in 7.5-8 weeks 3 This is usually not appropriate except for clinical trials.

Treatment Planning Technique

2-D radiation (AP/PA and/or off-cord
obliques)

3  

3-D treatment planning 9  

IMRT 8 This treatment requires respiratory motion management.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Treatment Rating Comments

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Variant 4: T2aN3M0: 43-year-old woman never-smoker in whom PET/CT showed an FDG-avid 3.5-cm mass in the medial basal segment of the
right lower lobe and FDG-avid right infrahilar, subcarinal, right paratracheal, and right supraclavicular lymphadenopathy (all <2 cm). FNA of
supraclavicular node revealed adenocarcinoma. A right pleural effusion had mild FDG avidity, but 2 taps were negative. Genetic testing revealed
exon 19 deletion mutation in the EGFR. KPS >70, weight loss <5%.

Treatment Rating Comments

Chemotherapy plus RT 9  

External beam RT alone 2  

Chemotherapy alone 3  

Endobronchial brachytherapy alone 1  

External beam plus brachytherapy 1  

Timing of Chemotherapy with RT (if given)

Concurrent chemotherapy/RT 9  

Concurrent chemotherapy/RT followed
by chemotherapy

7 Consider this schedule if using carboplatin/paclitaxel. Encourage
patients to enroll in RTOG 1306.

Chemotherapy followed by concurrent
chemotherapy/RT

5  

RT followed by chemotherapy 2  Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate



External Beam Irradiation

50–54 Gy at 1.8–2.0 Gy/fraction over
5–6 weeks

2  

54 Gy in 1.5 Gy TID/12 days
(CHART) or similar hyperfractionated
schedule

3  

59.4–66.6 Gy at 1.8–2.0 Gy/fraction
over 6–7.5 weeks

9  

70 Gy at 1.8–2.0 Gy/fraction over 7–8
weeks

No Consensus There is a lack of level I data between 66 Gy to 70 Gy.

74 Gy in 7.5-8 weeks 3 This is usually not appropriate except for clinical trials.

Treatment Planning Technique

2-D radiation (AP/PA and/or off-cord
obliques)

2  

3-D treatment planning 9  

IMRT 8 This treatment requires respiratory motion management.

Rating Scale: 1,2,3 Usually not appropriate; 4,5,6 May be appropriate; 7,8,9 Usually appropriate

Treatment Rating Comments

Note: Abbreviations used in the tables are listed at the end of the "Major Recommendations" field.

Summary of Literature Review

Introduction

The treatment of inoperable stage III non–small-cell lung cancer (NSCLC) remains a challenge due to high rates of distant metastasis, local
recurrence, and toxicity associated with definitive therapy. Radiotherapy (RT) plays a crucial role in the management of lung cancer. However,
conventional RT to a dose of 60 Gy is associated with less than 50% to 60% local control, and the median survival time is only 15 to 17 months,
with 5-year survival rates of 13% to 16% even when concurrent chemotherapy and RT is given. Radiation dose escalation/acceleration has been
shown to improve local control and potentially survival in lung cancer in nonrandomized studies. However, the optimal chemoradiation regimen
remains unknown. To improve clinical outcome of stage III NSCLC, the Radiation Therapy Oncology Group® (RTOG®) conducted a phase III
study (RTOG 0617) to escalate the radiation dose from 60 Gy to 74 Gy with concurrent carboplatin/paclitaxel ± cetuximab. The preliminary data
of RTOG 0617 showed that 74 Gy is associated with poorer survival as compared with 60 Gy, although the survival appears improved in both
arms based on short-term follow-up compared with the historical RTOG 9410 data. This study raises many questions about the controversial
issues of safety and efficacy of dose escalation in stage III NSCLC. The difficulty for dose escalation is toxicity due to tumor proximity to
surrounding critical structures. Advanced radiation techniques, such as image-guided radiotherapy (IGRT), optimized intensity-modulated radiation
therapy (IMRT), stereotactic ablative RT (SABR, also known as stereotactic body RT), proton therapy, and better integration of systemic
therapy, particularly molecular marker-guided targeted therapy, are required to further improve the therapeutic ratio.

Heterogeneity Correction

Tissue heterogeneity in the vicinity of the lung has implications on the accuracy of the dose distributions. Dose that would have normally been
deposited in the tumor is carried away into the surrounding lung tissue, resulting in potential underdosage of the tumor. The literature is replete with
articles demonstrating the need for accurate, "heterogeneity-corrected" dose algorithms in lung cancer planning. Consequently, the RTOG has
adopted the requirement that algorithms employing heterogeneity corrections be used for treatment planning for both early and locally advanced
stage lung cancer. To mitigate inaccuracies with dose calculations, it is strongly recommended that algorithms employing accurate heterogeneity
correction techniques be utilized for lung cancer treatment planning. Pencil-beam-type algorithms should be avoided.

Radiation Therapy Alone: Standard Fractionation



RT alone used to be considered the standard treatment for patients with unresectable and locally advanced NSCLC. The RTOG® 7301 trial tried
to optimize time/dose scheduling of RT alone for patients with unresectable and locally advanced NSCLC, including those with poor performance
status and >5% weight loss. This trial showed that better local control and 2-year survival were achieved by a total dose of 60 Gy in 6 weeks
compared to a lower dose of RT alone. Two-year survival rates were 14% among the patients who received 40 Gy in 4 weeks with a continuous
course and 18% for those who received 50 to 60 Gy, compared to only 10% among those who received a split course, although this difference
was not statistically significant. By 5 years, all dose regimens had a similarly poor survival outcome of <10%. Patients treated with 50 to 60 Gy
with clinical tumor control had a survival rate of 22% in 3 years, compared to 10% if patients failed in the thorax (P=.005). This historical
randomized study established the standard radiation dose of 60 Gy in 30 fractions in NSCLC. However, the local control rate is less than 50% in
addition to dismal survival using this regimen.

Elective Nodal Irradiation

For many years, the standard RT for NSCLC in the United States was to first deliver 40 to 50 Gy to the regional lymph nodes (ipsilateral,
contralateral, hilar, mediastinal, and occasionally supraclavicular) that showed no evidence of tumor involvement and then deliver additional 20 Gy
to the primary tumor through reduced fields. The rationale against the use of elective nodal irradiation is the high rate of local disease recurrence
within the previously irradiated tumor and the high risk of distant metastasis and toxicity associated with a large radiation volume. Furthermore, if
the gross disease cannot be controlled, there is no point to enlarging the irradiated volumes to include areas that may harbor microscopic disease.

Three major factors have changed since the RTOG 7301 trial established the standard RT for NSCLC: the use of chemotherapy, the advent of 3-
D conformal radiation therapy (3-D-CRT), IMRT, and better staging and target delineation with positron emission tomography (PET) and
endobronchial ultrasound (EBUS). Emerging clinical data show that omitting prophylactic lymph node irradiation does not reduce the local control
rate in patients receiving definitive RT. In these patients, the local recurrence rates in the isolated outside-field (field of RT) have been <8%,
particularly in patients with stage I disease and in those who have undergone PET scanning for staging. A recent randomized study appeared to
support involved-field irradiation approach.

Thus, in patients with NSCLC, it is important to deliver adequate doses of radiation to primary tumor and involved nodal or mediastinal areas.
Irradiation of other electively treated lymph nodes may not be necessary, particularly in patients whose tumors are staged with computed
tomography (CT), PET, and EBUS. Clinical judgment regarding pattern of failure, anatomy, and toxicity need to be considered to decide clinical
treatment volume. In addition, if local control and survival continue to improve along with radiation dose escalation techniques, the issue of elective
nodal irradiation may need to be revisited in future.

Altered Fractionation and Dose-Escalated Radiation Therapy

Because of the poor 2-year survival and local control with standard radiation doses and fractionation, a randomized dose escalation study was
initiated through RTOG® 8311. This trial was an attempt to increase local control by using higher total doses, while using a twice-daily
fractionation regimen to avoid increasing toxicities of late-responding normal tissue. Eight hundred forty patients were treated with 1.2 Gy twice-
daily fractionation separated by 4 to 6 hours. They were randomized to receive minimum total doses of 60 Gy, 64.8 Gy, and 69.6 Gy. After
acceptable acute toxicities, 74.4 Gy and 79.2 Gy arms were added. The best arm received was 69.6 Gy in 6.5 weeks and showed a 2-year
survival rate of 29% for patients with good performance status and <5% weight loss, which was significantly better than the survival rates among
patients who received lower doses (P=.02).

The European Organisation for Research and Treatment of Cancer (EORTC) conducted a randomized study for patients with inoperable or
unresectable stage II or III NSCLC who were treated by standard RT (60 Gy in 6 weeks) or continuous, hyperfractionated, accelerated RT
(CHART). The majority of the patients had squamous cell carcinoma on histology. CHART was given at 1.5 Gy/fractions 3 times a day, 7
days/week with at least a 6-hour interfractional interval. The large volume dose was 37.5 Gy in 25 fractions followed by 16.5 Gy in 11 fractions,
giving a total dose of 54 Gy. The updated results showed improvement in survival and local control with CHART compared to standard RT (3-
year survival rate with CHART was 20% versus 13% with standard RT, and 3-year local control with CHART was 17% versus 12% with
standard RT). More moderate or severe acute dysphagia affected 49% of CHART cases, compared with 19% of those treated conventionally.
However, there was no significant difference between the two arms in the rate of late complications. Follow-up studies on accelerated fractionation
regimens include the recently published CHARTWEL trial, which did not show a survival improvement for 60 Gy given over 2.5 weeks versus 66
Gy standard fractionation in 6.5 weeks. The exact reason for this lack of benefit remains unclear but may relate to the lower fraction of squamous
cell cancers, which would benefit most from acceleration, compared to the original CHART trial.

Several studies including recent RTOG trial data analysis with 1,390 patients showed that increased biological effective dose (BED) is associated
with improved local control and survival. In recent years, image-guided SABR has been shown to achieve higher than 90% local control with
promising survival in stage I NSCLC when BED >100 Gy is delivered to target within 3 to 5 fractions. With implementation of cutting-edge
technologies such as IGRT, 3-D-CRT, IMRT, and proton therapy, a few pilot studies are ongoing to evaluate image-guided proton/photon



hypofractionated dose escalation/acceleration with dose up to 60 Gy in 15 fractions in locally advanced disease while respecting normal tissue
tolerance without concurrent chemotherapy. The preliminary data appear promising, and a phase III randomized study to compare IGRT 60 Gy in
15 fractions with 60 Gy in 30 fractions in poor performance status patients with stage III NSCLC is ongoing.

Intensity-Modulated Radiation Therapy

Attempts to improve tumor control by dose escalation have been limited by the tolerance of normal tissues, especially lung and esophagus. IMRT
has been shown to significantly reduce the doses to normal tissues, and it is therefore a promising technique for facilitating safe dose escalation.
Concerns exist regarding the application of IMRT to lung tumors, relating to the accurate targeting of a moving lung tumor with IMRT due to
interplay effect and the potential increase in the percent lung volume receiving low doses. Data on clinical use of IMRT for lung cancer patients are
sparse.

Investigators at MD Anderson Cancer Center generated IMRT plans for 41 stage III NSCLC patients who had been previously treated with 3-
D-CRT and found that the IMRT allowed for greater sparing of normal tissues, including heart, lung, and esophagus, with lower probability of lung
complications using dosimetric models. A follow-up retrospective report of 151 NSCLC patients treated with IMRT showed an 8% incidence of
treatment-related grade 3 or higher pneumonitis at 12 months, compared with 23% for a similar group of 222 patients treated with 3-D-CRT,
despite the fact that the IMRT group had a larger mean gross tumor volume. Recent studies also indicated that IMRT reduced esophageal toxicity
as compared with 3-D-CRT. In addition, clinical implementation of IMRT, 4-dimensional (4-D) CT simulation, and PET images are associated
with improved local control and survival in stage III NSCLC. The Memorial Sloan Kettering Cancer Center experience was reported as follows:
55 patients with stage I-IIIB NSCLC were selected to receive IMRT, mainly due to large tumor size and proximity to critical organs. Doses of
6000 to 9000 cGy were used, and 76% received chemotherapy. Normal tissue complication probability and fdam lung constraints were used, and

inhomogeneity correction was applied. Toxicity was not increased in these patients, and 2-year local control and overall survival rates compared
favorably with larger prospective series.

In summary, IMRT has shown promise in dosimetric modeling studies for reducing normal tissue complication probability to allow for dose
escalation in lung cancer patients. Early clinical reports of IMRT indicate favorable toxicity profiles and tumor control. IMRT allows integrated
dose painting to high-risk regions with minimal increased dose to normal tissues that could translate into improved local control and quality of life.
However, motion control and IGRT are required in IMRT, and prospective trials are underway to further evaluate this technology in the clinical
setting.

Proton Beam Radiotherapy

Proton therapy has potential dosimetric advantages over photon beam therapy. As therapeutic proton beam radiation becomes more widely
available, much interest has been generated in examining the potential benefits of this modality for treating lung cancer. The physical characteristics
of the proton beam would seem to allow for greater sparing of normal tissues, although there are also unique concerns about its use for lung tumors
due to respiratory motion and low lung parenchymal density.

Prospective and retrospective studies indicated the utility of using protons in locally advanced NSCLC to increase the radiation dose while
avoiding normal tissue. A group of researchers recently completed a phase II study of 44 patients with stage III NSCLC who received 74 Gy via
conventional fractionation (2 Gy per fraction) with weekly concurrent carboplatin and paclitaxel. Despite the very high intensity of this treatment
course, no grade 4 or 5 toxicities occurred, and grade 3 toxicities were minimal. Because of the tolerability of this regimen, patients were more
likely to complete treatment. The median overall survival duration was 29.4 months, and the overall survival and progression-free survival rates at 2
years were both above 55%. A phase II randomized study to compare proton therapy versus IMRT using 74 Gy with concurrent chemotherapy in
stage III NSCLC is ongoing.

Some technical issues unique to proton beam therapy have been discussed. First, proton therapy is more sensitive to motion and anatomy change
than photon therapy. 4-D CT-based planning and adaptive RT are required. There is some geometric uncertainty about the range of a given proton
beam, and differences in tissue density between tumors and surrounding normal lung tissue can have a profound effect on proton beam planning. In
addition, it is challenging to treat lung cancer with complicated anatomy with current passive scattering proton therapy techniques. Intensity-
modulated proton therapy (IMPT) will further improve conformity of therapy, but motion uncertainty in that setting is even more profound. A
prospective study using IMPT is ongoing.

In summary, due to physical characteristics, protons can spare more normal tissues and may allow further dose escalation/acceleration. However,
there are more uncertainties about proton therapy in lung cancer, and much improvement and optimization is still needed. Protons may not be
suitable for all lung cancer patients, and proper case selection and proper proton techniques based on motion and anatomy are crucial to improve
the therapeutic ratio. Hopefully, larger prospective controlled trials that are underway will clarify the role of proton beam for lung cancer in the near
future.



Combined Chemotherapy and Radiation Therapy

Given the poor outcome with RT alone and the high rate of metastatic disease, combined chemotherapy and RT approaches were designed in an
attempt to improve outcomes. The Cancer and Leukemia Group B (CALGB) trial randomized 155 patients with stage III NSCLC with good
performance status and <5% weight loss who were treated with 2 cycles of vinblastine and cisplatin followed by RT (60 Gy in 6 weeks) or with
RT alone (60 Gy in 6 weeks). Patients who were treated by induction chemotherapy followed by RT had a median survival time of 13.8 months
(78 patients) compared to 9.7 months for those (77 patients) treated by RT alone. The 2-year survival rate was significantly better among the
patients who received combined treatment compared to those who received RT alone, 26% versus 13% (P=.006). The longer follow-up of this
study showed that the 5-year survival rate of patients who received combined treatment was 19%, compared to 7% for those who received RT
alone.

Another research group also reported that a phase III randomized study comparing RT alone to combined chemotherapy and RT showed a
significant improvement in 3-year survival rate with combined treatment, 12% versus 4% (P=.02). Median survival times were 12 months and 10
months, respectively. However, there was no difference in regard to the local control.

The RTOG 88-08 trial randomized 452 patients with stage III NSCLC, good performance status, and <5% weight loss to be treated in 3 arms.
Arm 1 received combined chemotherapy and RT. The chemotherapy, using vinblastine and cisplatin, was administered in 2 cycles and was
followed by RT with 60 Gy over 6.5 weeks. Patients in the other 2 arms received RT alone, one using 60 Gy of standard fractionation RT in 6
weeks, the other using 69.6 Gy of hyperfractionated (HFX) RT with a fraction size of 1.2 Gy. The median survival time was 13.2 months in the
chemotherapy and RT arm compared to 11.4 months among the patients who received standard fractionation RT. The 2-year survival rate was
32% among the patients who received combined treatment versus 19% among the patients who received standard fractionation RT alone
(P=.003). The outcome in the HFX RT arm was intermediate between the other 2 arms (mean survival time of 12 months; 2-year overall survival
rate of 24%; P=.08 compared to chemotherapy and RT). Five-year survival rates, however, were <10% in all the study arms.

The EORTC study showed that daily cisplatin and simultaneous RT significantly improved 2-year survival rates (26% compared to 13%) as
compared with the patients who received RT alone (P=.009). However, the RT schedule was not considered optimal as a standard of RT in the
United States. The control arm of RT was given 3 Gy in 10 fractions with a 3-week to 4-week break followed by 2.5 Gy in 10 fractions as a
boost.

Several meta-analyses have now examined the benefit of adding chemotherapy to radiation for stage IIIA and IIIB NSCLC. The Non-small Cell
Lung Cancer Collaborative Group analyzed updated individual patient data from 22 trials, including 3,033 patients. The group excluded all trials in
which chemotherapy was given only during RT. Five trials used long-term alkylating agents, mainly cyclophosphamide or nitrosourea in
combination with methotrexate. Three used vinca alkaloids or etoposide, and 3 used "other" regimens, mostly based on doxorubicin. Eleven trials
used chemotherapy regimens containing cisplatin. The group found a significant overall benefit of chemotherapy, which resulted in a 10% reduction
in the risk of death, corresponding to absolute benefits of 3% at 2 years and 2% at 5 years. Trials using cisplatin-based chemotherapy gave the
strongest evidence in favor of chemotherapy, with absolute benefits of 4% at 2 years and 2% at 5 years.

A meta-analysis of data extracted from published reports of clinical trials evaluated combined radiation plus chemotherapy versus radiation alone
for stage IIIA/B NSCLC. Fourteen trials were analyzed, comprising 1,887 patients. The meta-analysis found a 30% reduction in mortality at 2
years for cisplatin-based chemotherapy versus RT alone, compared with an 18% reduction in mortality at 2 years for the non-cisplatin-based
group. No improvement in survival in either chemotherapy group was seen at 3 or 5 years, compared with radiation alone.

The MAC3-LC Group analyzed individual data from 9 trials (1,764 patients) comparing concurrent chemotherapy and RT with RT alone. Eligible
trials used cisplatin-based or carboplatin-based chemotherapy. The hazard ratio of death for the chemotherapy and RT group was 0.89 compared
to RT alone, corresponding to an absolute benefit of chemotherapy of 4% at 2 years.

These analyses have provided the evidence that has established combined platinum-based chemotherapy and radiation as the standard of care for
the good-performance-status patient with unresectable stage IIIA and IIIB NSCLC and minimal weight loss. Further studies, as described below,
have focused on ways of optimizing the sequencing of combination therapy, as well as techniques of radiation delivery and fractionation.

Altered Fractionation Radiation Therapy Combined with Chemotherapy

The North Central Cancer Treatment Group (NCCTG) conducted a 3-arm Phase III randomized trial for patients with unresectable (stage III)
NSCLC treated with standard fractionated thoracic RT, accelerated HFX thoracic RT, or HFX RT with concurrent etoposide and cisplatin. The
standard fractionation was 60 Gy in 30 fractions over 6 weeks. HFX RT was given in a 1.5 Gy twice-daily fractionation with a 2-week break after

initial 30 Gy in 2 weeks. This HFX RT was given alone or with concurrent cisplatin (30 mg/m2, days 1-3 and 28-30) and etoposide (100 mg/m2,
days 1-3 and 28-30). The study group analyzed 99 eligible patients out of the 110 patients entered. There was a suggestion of improvement in the
rate of freedom from local recurrence and survival for patients with HFX RT with or without chemotherapy, compared to standard RT (P=.06 and



P=.1, respectively). There was a significant improvement in survival with accelerated and HFX RT (with or without chemotherapy) in the subgroup
of patients with non-squamous cell carcinoma (P=.02). There was no difference in freedom from distant metastasis or survival among the patients
who received HFX RT with or without concurrent chemotherapy. This study suggested that the patients with stage III NSCLC treated with
accelerated HFX RT with or without chemotherapy may have better freedom from local progression and survival compared to those receiving
standard RT, especially for patients with non-squamous-cell carcinoma.

The NCCTG next tested concurrent chemotherapy plus once-daily (QD) vs twice-daily (BID) RT. Both arms received cisplatin (30 mg/m2) and

etoposide (100 mg/m2) on days 1 and 28 concurrent with RT. Grade 3+ nonhematologic toxicity was slightly worse in the twice-daily RT arm. At
2 years there was no difference in local control or overall survival. Subgroup analysis suggested a survival benefit to twice daily in non-squamous-
cell histology, similar to previous findings by the NCCTG. This was contrary to findings from RTOG 9410 (see below) that twice-daily RT
improved local control in squamous cancers.

RTOG 9801 was a randomized trial designed to test the hypothesis that the cytoprotectant amifostine would reduce the incidence of esophageal
toxicity during concurrent chemotherapy and HFX RT using 3-D-CRT (1.2 Gy BID to 69.6 Gy). The results showed no significant difference in
the incidence of the National Cancer Institute (NCI) Common Toxicity Criteria grade ≥3 esophagitis (30% versus 34%), although patient-reported
swallowing symptoms were significantly less severe with amifostine. No differences in median survival (17.3 months versus 17.9 months) were
reported.

Sequential versus Concurrent Chemotherapy and Radiation Therapy

The West Japan Lung Cancer Group conducted a phase III study to investigate whether concurrent or sequential treatment with RT and
chemotherapy improves survival for patients with unresectable stage III NSCLC. In the concurrent arm, chemotherapy consisted of cisplatin (80

mg/m2 on days 1 and 29), vindesine (3 mg/m2 on days 1, 8, 29, and 36), and mitomycin (8 mg/m2 on days 1 and 29). RT began on day 2 at a
dose of 28 Gy, 2 Gy fractions, 5 fractions/week for a total of 14 fractions. This was repeated after a rest period of 10 days; the total tumor dose
was therefore 56 Gy in 6 weeks. In the sequential arm, the same chemotherapy was given with RT initiated after completing 2 cycles of
chemotherapy. RT consisted of 56 Gy, 2 Gy/fractions, and 5 fractions/week with a total of 28 fractions. Three hundred twenty patients were
entered in this study. The response rate for the concurrent arm was significantly higher (84%) compared to the sequential arm (66%) (P=.0002).
Median survival was significantly improved in patients receiving concurrent chemotherapy and RT (16.5 months) compared with those receiving
sequential therapy (13.3 months) (P= .04). Two-year and 5-year survival rates in the concurrent group were 34.6% and 15.8%, respectively,
compared to 27.4% and 8.9% in the sequential group. Mild suppression was significantly greater among the patients who received concurrent
chemotherapy and RT (P=.0001). There was no significant difference in regard to acute esophagitis between the 2 groups.

In the French GLOT-GFPC NPC 95-01 randomized trial, concurrent chemoradiation patients received etoposide and cisplatin concurrent with 66
Gy of once-daily RT, followed by adjuvant cisplatin/vinorelbine. The sequential arm received induction cisplatin and vinorelbine, followed by the
same RT. Survival was better in the concurrent arm, but the difference was not significant.

RTOG 9410 was a three-arm randomized trial comparing sequential (SEQ) chemotherapy followed by RT (once daily to 63 Gy), vs. two different
concurrent chemoradiotherapy regimens. The latter consisted of either concurrent once-daily RT to 63 Gy (CON-QD), or concurrent twice-daily
RT to 69.6 Gy (CON-BID). The SEQ and CON-QD arms each included 2 cycles of cisplatin and vinblastine. The CON-BID used 2 cycles of
cisplatin and VP-16 based on the experience in RTOG 92-04. Acute toxicity was worst in the CON-BID arm. Although time to in-field
progression was best in the CON-BID arm, this did not translate into a survival benefit. The best survival times was in the CON-QD arm, which
were significantly better than the SEQ arm (P=.046). Median survival times in the three arms were 14.6 months (SEQ), 17 months (CON-QD),
and 15.2 months (CON-BID).

Two meta-analyses further support survival advantage of concurrent chemoradiation. A Cochrane meta-analysis demonstrated a significant 14%
reduction in the risk of death with concurrent chemoradiation as compared with sequential treatment. The NSCLC Collaborative Group
discovered a significant survival advantage with concurrent chemoradiation compared with sequential treatment (hazard ratio: 0.84) with an
absolute benefit of 5.7% at 3 years. The above data have provided strong support for the use of concurrent, platinum-based chemoradiation as the
standard of care for unresectable stage IIIA/B NSCLC patients who have good performance status and minimal weight loss (see Variant 1,
Variant 2, Variant 3, and Variant 4 above).

Radiation Dose Escalation with Concurrent Chemotherapy

In RTOG 9410, the locoregional failure rate after concurrent chemotherapy and RT at a standard radiation dose of approximately 60 Gy was
about 34% to 43%. To improve the local control rate, 3 groups (RTOG, the North Central Cancer Treatment Group, and the University of North
Carolina) separately performed radiation dose-escalation trials in patients with stage III NSCLC, and their results supported the safety and
efficacy of using 74 Gy concurrently with chemotherapy in this population. On the basis of promising local control and survival rates and an



acceptable toxicity level obtained using 3-D-CRT to a dose of 74 Gy with concurrent chemotherapy, RTOG conducted a phase III study
comparing a dose of 60 Gy versus 74 Gy delivered by 3D-CRT or IMRT concurrently with weekly paclitaxel and carboplatin ± antibody against
the epidermal growth factor receptor (EGFR) cetuximab in patients with stage IIIA or IIIB NSCLC. Surprisingly the preliminary analysis showed
that there was no overall survival improvement in the group randomized to the higher radiation dose. In fact, the survival in the high-dose arm was
worse. One interpretation of this outcome is that dose escalation is not oncologically beneficial, but this runs counter to basic biology and a large
body of evidence, including prospective phase II and III trials. A competing explanation is that 74 Gy is too toxic when delivered by the photon-
based radiation technologies used in current setting of RTOG 0617. It is also possible that 74 Gy is still an inadequate dose (the early-stage
NSCLC data suggest the need for BED of 100 Gy in the absence of radiosensitizers, but this dose threshold has not been clearly assessed in the
presence of concurrent chemotherapy), and higher biological dose using image-guided hypofractionated RT to reduce total treatment days should
be considered. In addition, IGRT and strict quality assurance are crucial to achieve optimal outcome. This puzzling trial result has resulted in much
debate, and the guideline panel hopes that these issues are further clarified when the final outcomes are published.

Role of Additional Chemotherapy before or after Concurrent Chemotherapy and Radiation Therapy

Induction chemotherapy followed by concurrent chemoradiotherapy was proposed as an alternative to concurrent chemoradiotherapy as a way to
potentially improve systemic control and survival in patients with unresectable stage III NSCLC. The CALGB recently presented initial results of
trial 39801, in which patients with unresectable stage III disease were randomized to concurrent weekly carboplatin (AUC 2) and paclitaxel (50

mg/m2) and 66 Gy once-daily RT, versus the same concurrent regimen preceded by 2 cycles of carboplatin (AUC 6) and paclitaxel (200 mg/m2).
A nonsignificant increase in median survival was seen in the induction arm (14 vs 11.4 months, P=.154), although the survival times in both arms
were poor compared with those seen in other recent studies. Significant hematological toxicity was more common on the induction arm, but
radiation-related toxicities are similar.

A 3-arm study compared sequential chemotherapy/RT, induction chemotherapy followed by concurrent chemoradiotherapy, and concurrent
chemoradiotherapy followed by consolidation chemotherapy in stage III NSCLC. The median survival was 16.3 months, 12.7 months, and 13
months in the consolidation arm, the induction arm, and in the sequential arm, respectively. The induction and consolidation arms were associated
with greater toxicity, and the incidences of grade 3/4 esophagitis and pulmonary toxicity were highest in the consolidation arm. Although the study
was not powered for direct comparison of the 3 treatment arms in terms of survival, the prolonged median survival for concurrent treatment
followed by consolidation chemotherapy supports the concept that providing the definitive concurrent chemoradiotherapy up front is the preferred
therapeutic approach in stage III NSCLC.

The Southwest Oncology Group (SWOG) reported the results of S9504, a phase II trial in which patients were treated with concurrent
cisplatin/etoposide (CDDP/VP-16) and standard RT (61 Gy). This was followed by 3 cycles of adjuvant docetaxel as consolidation. Results were
promising, with a 3-year survival rate of 37%. However, when the addition of adjuvant docetaxel to concurrent CDDP/VP-16 plus RT was
compared to CDDP/VP-16 plus RT alone in a randomized trial by the Hoosier Oncology Group, toxicity was higher with docetaxel, without an
improvement in survival.

In summary, at the present time, combined treatment consisting of RT and chemotherapy has given better 5-year survival rates than RT alone for
patients with medically inoperable and surgically unresectable stage III NSCLC. More recent results showed that concurrent chemotherapy
combined with RT improved median survival and local control compared to sequential chemotherapy followed by RT. HFX RT and concurrent
chemotherapy appears to give better local control, although survival has not been improved significantly. The risk of acute toxicity, especially
esophagitis, is increased when HFX RT is combined with concurrent chemotherapy. The role of additional chemotherapy either as induction
chemotherapy or consolidative chemotherapy at the completion of chemoradiation has not been elucidated. Sometimes induction chemotherapy is
used when there is high risk of distant metastasis or the disease is too bulky to meet with RT dose-volume constraints. Adjuvant full dose
carboplatin/paclitaxel after concurrent RT and weekly low-dose carboplatin/paclitaxel is standard of care, whereas adjuvant chemotherapy after
concurrent radiation with cisplatin/etoposide should not be used outside of clinical trials.

Personalized Targeted Therapy

Therapeutic decisions in NSCLC are currently based on histology, disease stage, and performance status. However, NSCLC is a heterogeneous
disease, and different treatment outcomes have been observed even in the clinical and similar histological features. Given the overall poor results
with standard cytotoxic therapies, and the number of advances that have been made recently in our understanding of the biology of cancer, a
strong interest has emerged in targeting pathways unique to neoplastic cells or tumors. The availability of such targeted biologics requires their use
to be matched to tumors of corresponding molecular vulnerability for maximum efficacy. One such example is the EGFR, which can be inhibited by
either monoclonal antibodies (e.g., cetuximab) or small molecule tyrosine kinase inhibitors (TKI) (erlotinib, gefitinib, or afatinib). These agents have
been tested in conjunction with radiation and chemotherapy in stage III NSCLC, but results have been mixed at best. A preliminary report from
RTOG 0617 did not find an early survival benefit for cetuximab. These data highlight the need for predictive biomarkers to identify subsets of
patients with wild-type EGFR tumors that would benefit from the combination of EGFR-targeted agents with standard chemo/radiation, if those



exist. NSCLCs harboring activating mutations in the EGFR, occurring in approximately 10% of patients in the United States, are typically highly
responsive to EGFR TKI, at least in the stage IV setting. However, there are few data regarding the incorporation of these inhibitors in patients
with stage III EGFR mutation-positive NSCLC. The use of EGFR TKI as an induction regimen prior to standard chemotherapy/radiation in
patients with EGFR-mutant NSCLC is under investigation by the RTOG (1306) and elsewhere. Similarly, the use of crizotinib as induction for
patients with NSCLC driven by fusions of anaplastic lymphoma kinase (ALK) with echinoderm microtubule-associated protein-like 4 (EML4) is
being tested by RTOG 1306.

KRAS is the most commonly mutated oncogene in NSCLC, but compared to EGFR and EML4/ALK the development of effective targeted
therapies has lagged behind. Whether a KRAS mutation renders the affected tumors more resistant to chemotherapy and radiation therapy remains
to be established. The presence of somatic KRAS mutation is associated with a lack of sensitivity to EGFR inhibitors.

Another example of targeted therapy involves angiogenesis, which can be inhibited with such drugs as bevacizumab, a monoclonal antibody to
vascular endothelial growth factor (VEGF). Inhibition of each of these pathways (EGFR and VEGF) has been shown in randomized studies to
prolong survival of patients with advanced NSCLC. Adjuvant studies are being planned with chemotherapy with or without erlotinib or
bevacizumab. However, the incorporation of bevacizumab with radiation is potentially toxic.

Future Research Direction: Knowledge-Based Personalized Radiotherapy and Systemic Therapy

Current NSCLC treatment approaches are largely empiric, with minimal improvement in outcome. It is known that not all cancers are created
equal. Some cancer cells may be resistant to RT and require a higher BED of RT and some of the patients may not be able to tolerate high doses
of RT due to unique genetic and clinical profiles. Conventional 60 to 66 Gy of RT is associated with poor local control and dismal survival. The
challenge is to escalate/accelerate dose safely and effectively. Optimizing systemic therapy with RT also plays a crucial role in clinical outcome
including local control, survival, and toxicities. There is no magic drug or magic RT modality/technique/regimen that fits all lung cancer patients.
Personalized approaches based on tumor genetic makeup that guide systemic therapy as well as knowledge-guided RT dose
escalation/acceleration using cutting-edge technologies, such as IGRT, SABR, IMRT, and proton therapy, will likely result in significantly improved
survival in these patients. Prospective clinical studies using biomarker-driven therapy in selected patients and personalized RT to maximize local
control with dose escalation/acceleration while minimizing toxicities are crucial to improve the therapeutic ratio in NSCLC. These studies, such as
molecular marker-based targeted therapy with concurrent chemoradiotherapy and biological PET image-guided dose escalation (RTOG studies),
are ongoing.

Summary

Concurrent chemotherapy and RT remains the standard care for nonsurgical treatment of stage III NSCLC with good performance status.
Although radiation dose escalation/acceleration in locally advanced NSCLC should continue to be explored, 60 to 66 Gy with concurrent
chemotherapy remains the standard regimen in community setting.
Both 3-D conformal radiotherapy and IMRT are acceptable for treatment of locally advanced NSCLC. Proton therapy may have the
potential to further spare critical normal tissues, although more prospective studies are needed.
Molecular marker-based targeted therapy might have the potential to improve therapeutic ratio in locally advanced NSCLC, but more
prospective studies are needed. At this moment, there is no level I evidence to support adding targeted therapy with concurrent
chemotherapy/radiotherapy.

Abbreviations

2-D, 2-dimensional
3-D, 3-dimensional
AP/PA, anterior-posterior/posterior-anterior
CHART, continuous, hyperfractionated, accelerated radiation therapy
CT, computed tomography
EGFR, epidermal growth factor receptor
FDG, fluorine-18-2-fluoro-2-deoxy-D-glucose
IMRT, intensity-modulated radiation therapy
PET, positron emission tomography
RT, radiation therapy
TID, three times a day
TNM, tumor, node, metastasis



Clinical Algorithm(s)
Algorithms were not developed from criteria guidelines.

Scope

Disease/Condition(s)
Locally advanced non-small-cell lung cancer

Guideline Category
Treatment

Clinical Specialty
Internal Medicine

Oncology

Pulmonary Medicine

Radiation Oncology

Intended Users
Health Plans

Hospitals

Managed Care Organizations

Physicians

Utilization Management

Guideline Objective(s)
To evaluate the appropriateness of nonsurgical treatment procedures for patients with locally advanced non-small-cell lung cancer with good
performance status

Target Population
Patients with locally advanced non-small-cell lung cancer with good performance status

Interventions and Practices Considered
1. External beam radiation therapy (RT) alone
2. Chemotherapy alone
3. Endobronchial brachytherapy alone
4. External beam RT plus brachytherapy
5. Chemotherapy plus RT



Concurrent chemotherapy/RT
Concurrent chemotherapy/RT followed by chemotherapy
Chemotherapy followed by concurrent chemotherapy/RT
RT followed by chemotherapy

6. External beam irradiation dose
7. Treatment planning techniques

2-dimensional (2D) radiation (anterior-posterior/posterior-anterior [AP/PA] and/or off-cord obliques)
3-dimensional (3D) treatment planning
Intensity-modulated RT (IMRT)

Major Outcomes Considered
Progression-free, two-year, three-year, and five-year survival rate
Median survival time
Response rates
Complications and toxicity associated with treatment

Methodology

Methods Used to Collect/Select the Evidence
Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Literature Search Procedure

Staff search in PubMed only for peer reviewed medical literature for routine searches. Any article or guideline may be used by the author in the
narrative but those materials may have been identified outside of the routine literature search process.

The Medline literature search is based on keywords provided by the topic author. The two general classes of keywords are those related to the
condition (e.g., ankle pain, fever) and those that describe the diagnostic or therapeutic intervention of interest (e.g., mammography, MRI).

The search terms and parameters are manipulated to produce the most relevant, current evidence to address the American College of Radiology
Appropriateness Criteria (ACR AC) topic being reviewed or developed. Combining the clinical conditions and diagnostic modalities or therapeutic
procedures narrows the search to be relevant to the topic. Exploding the term "diagnostic imaging" captures relevant results for diagnostic topics.

The following criteria/limits are used in the searches.

1. Articles that have abstracts available and are concerned with humans.
2. Restrict the search to the year prior to the last topic update or in some cases the author of the topic may specify which year range to use in

the search. For new topics, the year range is restricted to the last 10 years unless the topic author provides other instructions.
3. May restrict the search to Adults only or Pediatrics only.
4. Articles consisting of only summaries or case reports are often excluded from final results.

The search strategy may be revised to improve the output as needed.

Number of Source Documents
The total number of source documents identified as the result of the literature search is not known.

Methods Used to Assess the Quality and Strength of the Evidence



Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Study Quality Category Definitions

Category 1 - The study is well-designed and accounts for common biases.

Category 2 - The study is moderately well-designed and accounts for most common biases.

Category 3 - There are important study design limitations.

Category 4 - The study is not useful as primary evidence. The article may not be a clinical study or the study design is invalid, or conclusions are
based on expert consensus. For example:

a. The study does not meet the criteria for or is not a hypothesis-based clinical study (e.g., a book chapter or case report or case series
description).

b. The study may synthesize and draw conclusions about several studies such as a literature review article or book chapter but is not primary
evidence.

c. The study is an expert opinion or consensus document.

Methods Used to Analyze the Evidence
Review of Published Meta-Analyses

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
The topic author drafts or revises the narrative text summarizing the evidence found in the literature. American College of Radiology (ACR) staff
draft an evidence table based on the analysis of the selected literature. These tables rate the strength of the evidence (study quality) for each article
included in the narrative text.

The expert panel reviews the narrative text, evidence table, and the supporting literature for each of the topic-variant combinations and assigns an
appropriateness rating for each procedure listed in the table. Each individual panel member assigns a rating based on his/her interpretation of the
available evidence.

More information about the evidence table development process can be found in the ACR Appropriateness Criteria® Evidence Table
Development document (see the "Availability of Companion Documents" field).

Methods Used to Formulate the Recommendations
Expert Consensus (Delphi)

Description of Methods Used to Formulate the Recommendations
Rating Appropriateness

The appropriateness ratings for each of the procedures included in the Appropriateness Criteria topics are determined using a modified Delphi
methodology. A series of surveys are conducted to elicit each panelist's expert interpretation of the evidence, based on the available data,
regarding the appropriateness of an imaging or therapeutic procedure for a specific clinical scenario. American College of Radiology (ACR) staff
distribute surveys to the panelists along with the evidence table and narrative. Each panelist interprets the available evidence and rates each
procedure. The surveys are completed by panelists without consulting other panelists. The appropriateness rating scale is an ordinal scale that uses
integers from 1 to 9 grouped into three categories: 1, 2, or 3 are in the category "usually not appropriate"; 4, 5, or 6 are in the category "may be
appropriate"; and 7, 8, or 9 are in the category "usually appropriate." Each panel member assigns one rating for each procedure for a clinical



scenario. The ratings assigned by each panel member are presented in a table displaying the frequency distribution of the ratings without identifying
which members provided any particular rating.

If consensus is reached, the median rating is assigned as the panel's final recommendation/rating. Consensus is defined as eighty percent (80%)
agreement within a rating category. A maximum of three rounds may be conducted to reach consensus. Consensus among the panel members must
be achieved to determine the final rating for each procedure.

If consensus is not reached, the panel is convened by conference call. The strengths and weaknesses of each imaging procedure that has not
reached consensus are discussed and a final rating is proposed. If the panelists on the call agree, the rating is proposed as the panel's consensus.
The document is circulated to all the panelists to make the final determination. If consensus cannot be reached on the call or when the document is
circulated, "No consensus" appears in the rating column and the reasons for this decision are added to the comment sections.

This modified Delphi method enables each panelist to express individual interpretations of the evidence and his or her expert opinion without
excessive influence from fellow panelists in a simple, standardized and economical process. A more detailed explanation of the complete process
can be found in additional methodology documents found on the ACR Web site  (see also the "Availability of Companion
Documents" field).

Rating Scheme for the Strength of the Recommendations
Not applicable

Cost Analysis
A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation
Internal Peer Review

Description of Method of Guideline Validation
Criteria developed by the Expert Panels are reviewed by the American College of Radiology (ACR) Committee on Appropriateness Criteria.

Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The recommendations are based on analysis of the current literature and expert panel consensus.

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Selection of appropriate treatment procedures for patients with locally advanced non-small-cell lung cancer with good performance status

Potential Harms
Complications and toxicity associated with radiotherapy (e.g., acute dysphagia, pneumonitis, acute esophagitis) and chemotherapy (hematologic
and nonhematologic) and biological therapy
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Qualifying Statements

Qualifying Statements
The American College of Radiology (ACR) Committee on Appropriateness Criteria and its expert panels have developed criteria for determining
appropriate imaging examinations for diagnosis and treatment of specified medical condition(s). These criteria are intended to guide radiologists,
radiation oncologists, and referring physicians in making decisions regarding radiologic imaging and treatment. Generally, the complexity and
severity of a patient's clinical condition should dictate the selection of appropriate imaging procedures or treatments. Only those examinations
generally used for evaluation of the patient's condition are ranked. Other imaging studies necessary to evaluate other co-existent diseases or other
medical consequences of this condition are not considered in this document. The availability of equipment or personnel may influence the selection
of appropriate imaging procedures or treatments. Imaging techniques classified as investigational by the U.S. Food and Drug Administration (FDA)
have not been considered in developing these criteria; however, study of new equipment and applications should be encouraged. The ultimate
decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring physician and radiologist
in light of all the circumstances presented in an individual examination.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Living with Illness

IOM Domain
Effectiveness

Identifying Information and Availability
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Patient Resources
None available

NGC Status
This NGC summary was completed by ECRI Institute on May 17, 2007. This NGC summary was updated by ECRI Institute on January 10,
2011 and August 27, 2014.

Copyright Statement
Instructions for downloading, use, and reproduction of the American College of Radiology (ACR) Appropriateness Criteria® may be found on the
ACR Web site .

Disclaimer

NGC Disclaimer
The National Guideline Clearinghouseâ„¢ (NGC) does not develop, produce, approve, or endorse the guidelines represented on this site.

All guidelines summarized by NGC and hosted on our site are produced under the auspices of medical specialty societies, relevant professional
associations, public or private organizations, other government agencies, health care organizations or plans, and similar entities.

Guidelines represented on the NGC Web site are submitted by guideline developers, and are screened solely to determine that they meet the NGC
Inclusion Criteria.

NGC, AHRQ, and its contractor ECRI Institute make no warranties concerning the content or clinical efficacy or effectiveness of the clinical
practice guidelines and related materials represented on this site. Moreover, the views and opinions of developers or authors of guidelines
represented on this site do not necessarily state or reflect those of NGC, AHRQ, or its contractor ECRI Institute, and inclusion or hosting of
guidelines in NGC may not be used for advertising or commercial endorsement purposes.

Readers with questions regarding guideline content are directed to contact the guideline developer.
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